We developed a technique that assists in objective identification of pulse and sine components in the Drosophila melanogaster courtship song. The song was recorded digitally and subjected to wavelet analysis, which decomposed the signal into a series of bands of decreasing frequency in which acoustic power appeared as a function of time. This time-frequency analysis expresses characteristic 'fingerprints' of the pulses, which appear in all frequency bands, and characteristic 'fingerprints' of the sine song, which appear only in the band containing its frequency. Means of the interpulse intervals (IPIs) for each second of 10-min recordings of song in which pulse singing occurred constituted an irregularly sampled time series, intractable to common spectral analysis techniques. Therefore, we took the discrete Fourier transform of this series, which retained all the spectral information in the Fourier coefficients, and used the inverse Fourier transform of these coefficients to yield a new series that was regularly spaced, with an estimate of IPI for each second in the interval. We observed an IPI period of 67.9 s in wild type, 31.1 s in per 0 , 45.9 s in per s , and 72.0 s in per L .
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Mating in the fruit fly, Drosophila melanogaster, is preceded by a period of courtship (Spieth 1952) , during which the male orients and directs stimuli towards the female, following her as she moves (Spieth & Ringo 1983) . Among these stimuli are auditory signals produced by extending and vibrating one wing; this set of signals has been called 'courtship song' (Waldron 1964) . The song has two components: a hum (sine song), and a series of pulses (pulse song). Each component is believed to have a different effect on female receptivity, with the sine song priming the female for mating and the pulse song acting as the final trigger for mating (BennetClark & Ewing 1969; von Schilcher 1976a, b) . Ewing & Bennet-Clark (1968) estimated that pulses are generated at a frequency of 324 Hz. Using advanced signal analysis techniques, Wheeler et al. (1988) estimated a range of 220-280 Hz. The pulse song is fairly regular, with pulses occurring at 30 Hz at 25 C (Shorey 1962), or using the current convention, with an interpulse interval (IPI) ranging from 30 to 45 ms. Ewing & Bennet-Clark (1968) found IPI to be consistent within strains, although a considerable range exists among strains within a species. IPI is temperature-sensitive and decreases as temperature rises (Shorey 1962). Kyriacou & Hall (1980) reported a rhythmic modulation in the IPI with a period of approximately 50-65 s. This was discovered by fitting a sinusoid to estimates of mean IPI over 10-s intervals. They also found that when males resume singing after a hiatus, their song is in phase with the earlier segment (Kyriacou & Hall 1980 , 1985 . In addition, while the mean IPI was clearly altered by temperature, the period was unaffected (for a review see Kyriacou et al. 1993) . Remarkably, period (per) mutations, which were first obtained by Konopka & Benzer (1971) in a screen for abnormal circadian rhythms, were reported to show altered IPI rhythms paralleling their circadian rhythm phenotypes (Kyriacou & Hall 1980) . The mutation per short (per s ), with a circadian period of about 19-20 h, showed a 41.5-s mean period, the mutation per Long (per L ) with a circadian period approximating 28-30 h, had an 82.1-s mean period, and the mutation per 0 , which has multiple short (ultradian) rhythms in locomotor activity (Dowse et al. 1987) , had no obvious rhythm in IPI (Konopka & Benzer 1971; Kyriacou & Hall 1980) . A sizable body of information concerning the behavioural importance of this rhythm exists (Hall & Kyriacou 1990) . The per gene has been well characterized at the molecular level (for a review see Hall 1995), including efforts to determine which region of the gene is responsible for observed effects on song (Kyriacou et al. 1993) . Kyriacou & Hall's (1980) findings were disputed. Crossley (1988) and Ewing (1988) reported that they
